WHAT IS CLAIMED IS: 



1. A semiconductor device comprising: 

a semiconductor substrate having a trench at the main surface; and 

a gate electrode which is formed on said main surface with a gate 
insulating film interposed and which includes a silicon film and a metal- 
based conductive film, 

wherein said siUcon film has a fibrst part into which impurities of a 
first conductive type are doped, a second part into which impurities of a 
second conductive type are doped and a connection part which connects 
said first part and said second part within said trench; and 

part of said metal-based conductive film located above said 
connection part is removed. 

2. The semiconductor device according to Claim 1, wherein: 

a recess is provided above said trench reaching said connection part, 
penetrating through said metal-based conductive film; and 
an insulating film is filled in into said recess. 

3. The semiconductor device according to Claim 1, wherein: 
said trench is formed in an element isolation region; 

said connection part is formed within said trench with a underlying 
insulating film interposed ; and 

the thickness of said underlying insiilating film is larger than the 
thickness of said gate insulating film. 

4. The semiconductor device according to Claim 3, wherein the 
minimum width of the aperture part of said trench surrounded by said 
underlying insidating film is two times, or less, as large as the thickness of 
said silicon film. 

5. A process for a semiconductor device comprising: 

the step of forming a trench isolation region at a main surface of a 
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semiconductor substrate; 

the step of forming, on said main surface, a sUicon film having a first 
part into which impurities of a first conductive type are doped and a second 
part into which impurities of a second conductive type are doped, a metal- 
based conductive film and a first insulating film; 

the step of forming gate electrodes by patterning said first instilating 
film, metal-based conductive film and silicon film; 

the step of forming a second insulating film so as to cover said first 
insulating film; 

the step of forming a first mask film on said second insulating film; 

the step of forming a fixst sidewall insulating film on the sidewalls of 
said gate electrodes by etching said second insulating film using said first 
mask film and of selectively exposing the surface of said first insulating 
film; 

the step of forming a second mask film on the surface of said first 
insulating film so as to expose part of the surface of said first insulating 
film, which is located above said trench isolation region, and said second 
insulating film; and 

the step of forming a second sidewaU insulating film on the sidewalls 
of said gate electrodes by etching said second insulating film using said 
second mask film and of forming a recess reaching to said silicon film by 
etching said fixst insulating film and metal-based conductive film located 
above said trench isolation region. 

6. The process for a semiconductor device according to Claim 5 
comprising: 

the step of forming a pair of first impurity regions which become the 
source and drain of a first MOS (metal oxide semiconductor) transistor by 
injecting impurities of the first conductive type into the main surface of 
said semiconductor substrate by using said first mask film, said first 
sidewall insulating film and the fixst part of said gate electrodes as a mask; 
and 

the step of forming a pair of second impurity regions which become 
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the source and drain of a second MOS (metal oxide semiconductor) 
transistor by injecting impurities of the second conductive type into the 
main surface of said semiconductor substrate by using said second mask 
film, said second sidewall insulating film and the second part of said gate 
electrodes as a mask. 

7. A process for a semiconductor device comprising: 

the step of forming a trench for element isolation at a main surface of 
a semiconductor substrate; 

the step of forming an underlying insulating film on the surface 
within said trench; 

the step of forming, on said main surface, a silicon film having a first 
part into which impurities of a first conductive type are doped and a second 
part into which impurities of a second conductive type are doped and of 
forming a connection part of said first and second parts in said sOicon film 
within said trench with said underlying insxilating film; 

the step of forming a metal-based conductive film and an insulating 
film on said silicon film; 

the step of forming, on said insulating film, a mask film having an 
aperture above said trench; and 

the step of forming gate electrodes by patterning said insidating film, 
metal-based conductive film and silicon film by using said mask film and of 
forming a recess above said trench to reach said connection part, 

8. The process for a semiconductor device according to Claim 7, 
wherein said process of forming said underlying insulating film includes: 

the step of forming a buried insulating film which is filled in into 
said trench; 

the step of forming a first aperture part reiaching to the bottom 
surface of said trench, penetrating through said buried insulating film; and 

the step of forming a bottom part insulating film which covers the 
exposed bottom surface of said trench so as to form a second aperture part 
above said trench. 
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